Objective: To explore the correlations between miR-125b, miR-200c, and the severity of interstitial lung disease associated with dermatomyositis/polymyositis (DM/PM-ILD). Methods: 30 consecutive patients with DM/PM and 23 healthy controls were recruited into current study. Anti-JO-1, anti-SSA, muscle enzymes, the data of chest HRCT and pulmonary function test were collected. 9 consecutive DM/PM-ILD patients underwent bronchoalveolar lavage (BAL). TGF-β1 and surfactant protein D (SP-D) in BAL fluid (BALF) and plasma were detected by ELISA. miR-125b and miR-200c in PBMCs and bronchoalveolar cells were detected by QRT-PCR. All patients were classified into three groups: Mild or non-ILD group, moderate ILD group, and severe ILD group. The correlations between miRNAs and the severity of ILD, the lung damage markers, auto-antibodies, were analyzed. Results: The levels of miR-125b and miR-200c in bronchoalveolar cells were higher than in PBMCs, and the levels of TGF-β1 and SP-D were higher in BALF than in plasma in DM/PM-ILD patients. There were positive correlations between miR-125b, miR-200c in bronchoalveolar cells and SP-D in BALF. The levels of miR-125b and miR-200c in severe ILD group were higher than in mild or non-ILD and moderate ILD groups. There were negative correlations between miR-125b, miR-200c, and FEV1, and between miR-200c and DLCO. The patients with anti-JO-1 antibody had higher levels of miR-125b and miR-200c, and had more severe condition of ILD. Conclusion: miR-125b and miR-200c were positively correlated with the lung damage and severity of ILD in DM/PM, which could be important markers for judgement of disease condition in clinic.
Introduction
Interstitial lung disease (ILD) is often shown as fibrosis and deposit of extracellular matrix in high resolution computerized tomography (HRCT) and pathology. Epithelial-mesenchymal transition (EMT), involving transition of alveolar epithelial cells (AECs) to pulmonary fibroblasts (or myofibroblasts), and the excessive proliferation of pulmonary fibroblasts, are considered key processes that result in pulmonary fibrosis [1] [2] .
MicroRNAs (miRNAs) are small non-coding RNAs that are generally believed involved in regulating the expression of protein-encoding genes by blocking the translation or inducing degradation of target mRNAs [3] . Up to now, miRNAs have been confirmed to play important roles in diverse fibrotic diseases (including lung fibrosis) [4] [5] [6] [7] . miR-200c plays a crucial role in keeping the phenotype of AECs and inhibiting of lung fibrosis [8] . MiR-200c is significantly down-regulated in the lungs of mice with experimental lung fibrosis and its expression was also reduced in the lungs of patients with idiopathic pulmonary fibrosis (IPF) [8] . Moreover, introduction of miR-200c alleviates experimental lung fibrosis by inhibiting of EMT in mice [8] . MiR-125b has been shown disease-suppressing properties and disease-promoting functions in different diseases by targeting different protein-coding genes [9] . Moreover, miR-125b protected the lung in model mouse of acute lung injury by reducing the counts of total cells, proinflammatory cytokines and chemokines in bronchoalveolar lavage fluid (BALF) [10] . In these diseases, miR-125b works mainly through affecting proliferation, differentiation, metastasis of different types of cells.
ILD associated with dermatomyositis/polymyositis (DM/PM-ILD) is one of the most important factors that cause the poor prognosis. ILD in DM/PM proceeds rapidly and the condition is usually severe, such as rapidly progressive ILD (RP-ILD) [11] [12] . We didn't find the reports about the correlation between miR-200c, miR-125b and ILD in DM/PM.
In current study, we reported the association between miR-125b, miR-200c and clinical parameters associated with ILD in DM/PM, such as chest HRCT, pulmonary function test (PFT), and the parameters of lung damage, surfactant protein D (SP-D) and transforming growth factor beta1 (TGF-β1).
Materials and Methods

Study Population
The consecutive inpatients and outpatients were recruited into current study from a tertiary teaching hospital, Anhui Provincial Hospital, Hefei, China, from All patients were arranged for chest HRCT and pulmonary function test (PFT). The devices were described in our published article [14] . An independent radiologist read the films. The parameters (FEV1forced expiratory volume in 1 second, DLCO) of pulmonary function were described as a percentage of the measured value/the predicted value. 
MicroRNA Detection
Bronchoalveolar Lavage
9 patients with ILD who agreed to participate and signed the agreement were arranged for BAL. 80 mL sterile 0.9% saline was introduced to the right middle lobe in twice via an electronic bronchoscope. The negative pressure of extraction was 80 mmHg. The BALF was filtered through two layers of gauze to remove mucus and centrifuged at 400 ×g for 10 minutes to collect cells to detect miR-NAs by QRT-PCR. Bronchoalveolar cells (lysed in TRIzol Reagent) and the supernatant were preserved in −80˚C. 
Detection of TGF-β1 and SP-D
The Correlation between miR-125b, miR-200c, and the Severity of ILD
According to the results of chest HRCT and PFT, the patients were classified into three groups: mild or non-ILD group, moderate ILD group and severe ILD group. The patients were regarded as having mild ILD if they had ground glass opacities (GGO), irregular linear opacities, centrilobular nodule, or patched consolidation opacities in HRCT, and the parameters of more than 60% but less than 80% for FEV1 and DLCO in PFT. The patients were regarded as having moderate ILD if they had scattered and multiple patches, cord-like opacity, or reticular opacity in lower lobes of two lungs, and the parameters of more than 40% but less than 60% for FEV1 and DLCO in PFT. The patients were regarded as having severe ILD if they had UIP (usual interstitial pneumonitis) pattern, reticular opacities, or honeycombing in two lungs in HRCT, and the parameters of less than 40% for FEV1, and DLCO in PFT.
Statistical Analysis
Kruskal-Wallis test was used to analyze the difference of miR-125b and miR-200c among three level ILD groups. Mann-Whiney test was used to analyze the difference of miR-125b and miR-200c in PBMCs between two groups. Wilcoxon Signed Ranks test was performed to compare the difference of miR-125b
and miR-200c between BALF and PBMCs. Spearman correlation was performed to analyze the correlation between miR-125b, miR-200c, and FEV1, DLCO, and between miR-125b, miR-200c, and TGF-β1 and SP-D in BALF. GraphPad Prim 5 was used for statistical analysis and plotting. P value < 0.05 was set for the levels of these tests. 
Results
General Information
The Correlation between Muscle Enzymes and the Severity of ILD
According to the definition above mentioned, 9 patients were classified into mild Open Journal of Rheumatology and Autoimmune Diseases or non-ILD group (group 1), 10 patients into moderate ILD group (group 2), and 11 patients into severe ILD group (group 3). The difference of CPK was significant in statistic among three groups (P = 0.0321, Kruskal-Wallis test), and the level in group 1 was significantly higher than in group 2 (P = 0.007, Mann Whitney test), and there was no difference between group 2 and group 3, and between group 1 and group 3 (P = 0.1234, 0.8148, respectively, Mann Whitney test) (Supplement Figure S1 (a)). The difference of LDH was not significant in statistic among three groups (P = 0.7211, Kruskal-Wallis test) ( Supplement Fig- ure S1(b)).
The Correlations between miR-125b, miR-200c and Muscle Enzymes
According to CPK level and muscle MRI, there were 18 CADM patients (clinical amyopathic dermatomyositis, typical rash but CPK less than 300 IU/L) group, 9 DM patients (typical DM, typical rash and CPK more than 300 IU/L) group, and 3 PM patients (typical PM, no rash and CPK more than 300 IU/L) group.
All 30 
The Correlations between miR-125b, miR-200c and Treatment
6 patients were given only glucocorticoid, 1 patient only hydroxychloroquine, 13 patients glucocorticoid plus one kind of disease modifying antirheumatic drug (DMARD), and 10 patients glucocorticoid plus two or more kinds of DMARDs. There was no significant difference about the levels of miR-125b and miR-200c between only glucocorticoid and only hydroxychloroquine group, and glucocorticoid plus one kind of DMARD group and glucocorticoid plus two or more kinds of DMARDs group (P = 0.9577, 0.6649 respectively, Mann-Whitney test) (data not shown). According to the amounts of used glucocorticoid and immunosuppressor, 23 patients were classified into "active patients" group (glucocorticoid plus one or two or more kinds of DMARDs), and the other 7 patients into "inactive" one (only glucocorticoid or only hydroxychloroquine). We didn't find the difference of miR-125b and miR-200c between two groups (P = 1.0000, 0.9391 respectively, Mann-Whitney test) (data not shown).
The Relative Levels of miR-125b and miR-200c in PBMCs Were Higher in DM/PM Patients than in Normal Controls
The relative levels of miR-125b were 1.59 (0.57 -2.64) and 2.27 (1.36 -5.56) respectively for normal control and DM/PM groups, and the difference was significant (P = 0.034, Mann-Whitney test) (Figure 1(a) ). The relative levels of miR-200c were 1.00 (0.30 -1.65) and 2.51 (1.59 -8.34) respectively for normal control and DM/PM groups, and the difference was also significant (P = 0.0006, Mann-Whitney test) (Figure 1(b) ). (Figure 2(a) ). The level of miR-200c in bronchoalveolar cells was also higher than in PBMCs (6.03 (1.33 -39.40) vs 0.73 (0.06 -1.07), P = 0.0078, Wilcoxon Signed Ranks test) (Figure 2(b) ).
The Relative Levels of miR-200c and miR-125b in
DM/PM-ILD Patients Had Higher Levels of TGF-β1 and SP-D in BALF than in Plasma
In order to know the correlations between TGF-β1, SP-D and ILD in DM/PM, we compared the BALF and plasma levels of the two lung injury markers. The concentration of TGF-β1 is 525.79 (492.67 -651.76) ng/mL in BALF, which was significantly higher than in plasma (35.59 (18.02 -72.25) ng/mL) (P = 0.0009, Wilcoxon Signed Ranks test) (Figure 3(a) ). The same result was found for SP-D concentration (452.12 (250.08 -732.36) ng/mL in BALF and 201.14 (48.73 -259.32) ng/mL in plasma, P = 0.0177, Wilcoxon Signed Ranks test) (Figure 3(b) ). 
The correlations between miR-125b, miR-200c in Bronchoalveolar Cells and TGF-β1, SP-D in Supernatant of BALF
Positive correlations between miR-125b, miR-200c in bronchoalveolar cells and SP-D in BALF were found (P = 0.0083, 0.002, r = 0.8333, 0.9 respectively, Spearman correlation) (Figure 4 (a), Figure 4(b) ). However, there was no significant correlation between miR-125b, miR-200c in bronchoalveolar cells and TGF-β1 in BALF (data not shown). 
The Correlations between miR-125b, miR-200c and
The Correlations between Anti-JO-1, Anti-SSA, and the Severity of ILD
The patients with anti-JO-1 or anti-SSA were all diagnosed with ILD according to chest HRCT, but the patients with anti-JO-1 had more severe condition (more reticular opacity, cord shadow foci and honeycombing foci) than the patients with anti-SSA (more ground-glass opacity, bulla). In patients with anti-JO-1 antibody, FEV1 were 70, 66, 67, and DLCO were 33.52, 21.2, 44.99, respectively.
The two parameters were all less than normal values (more than 80). However, in patients with anti-SSA antibody, FEV1 were 107, 93, 88, and DLCO were 102.77, 85.3, 63.9, respectively. Most of the values were normal.
miR-125b, miR-200c and the Severity of ILD
According to the results of HRCT and pulmonary function, 9 patients were classified into mild or non-ILD group (group1), 10 patients into moderate ILD group (group 2), and 11 patients into severe ILD group (group 3). The levels of miR-125b were elevated gradually from group 1 to group 3, and the difference Open Journal of Rheumatology and Autoimmune Diseases was significant (P = 0.0088, Kruskal-Wallis test). The level of miR-125b in group 3 was significantly more higher than in group 1 and group 2 (P = 0.0107, 0.0133, Mann Whitney test), and the difference was not significant between group1 and group 2 ( Figure 5(a) ). The levels of miR-200c were also elevated gradually from group 1 to group 3, and the difference was significant (P = 0.0016, Kruskal-Wallis test). The level of miR-200c in group 3 was significantly more higher than in group 1 and group 2 (P = 0.0024, 0.0083, Mann Whitney test), however, the difference was not significant between group1 and group 2 ( Figure 5(b) ).
The Correlations between miR-125b, miR-200c and Pulmonary Function
There 
Discussion
DM/PM-ILD often results in more poor prognosis because of no definitely effective therapy to ILD up to now. So, it is very crucial to explore the factors related to ILD. In current study, we found miR-125b and miR-200c, two miRNAs Figure 5 . MiR-125b, miR-200c and the severity of ILD. The levels of miRNAs were detected by QRT-PCR, and they were expressed as relative levels to U6. The difference of miR-125b was significant among three groups of severity for ILD (P = 0.0088, Kruskal-Wallis test). The level of miR-125b in severe ILD group was significantly more higher than in mild or non-ILD group and moderate ILD group (P = 0.0107, 0.0133, Mann Whitney test) ( Figure 5(a) ). The difference of miR-200c was significant (P = 0.0016, Kruskal-Wallis test). The level of miR-200c in severe ILD group was significantly more higher than in mild or non-ILD group and moderate group (P = 0.0024, 0.0083, Mann Whitney test) ( Figure 5(b) ). Open Journal of Rheumatology and Autoimmune Diseases [30] . It was reported that miR-21 regulated TGF-β-Smad pathway [31] , while it is not known whether miR-125 and (or) miR-200c work through the same pathway. In current study, we also found the concentration of TGF-β1 in supernatant of BALF was significantly higher than in plasma, which supported the role of TGF-β1 in ILD [31] [32]. However, No correlation was found between miR-125b, miR-200c and TGF-β1 in BALF, and the reason may be these miRNAs don't work through the same pathway as miR-21.
Muscle enzyme is one of diagnostic criteria for DM/PM, however, it may be not positive related to ILD. In literature, it was reported that different types of IIM had different levels of severity for ILD, and CADM patients were more likely to have severe ILD [33] [34] . In current study, we found CPK was more higher in non or mild ILD group than mediate ILD group, however, there was no difference among other groups, and there was no difference for LDH among different level ILD groups either. So, the correlation between muscle enzymes and ILD seems complicated, which need an enlarged sample for future study.
It was not strange we didn't find the correlation between miR-125b, miR-200c, and CPK, LDH because of no correlation between ILD and muscle Open Journal of Rheumatology and Autoimmune Diseases enzymes and positive correlation between ILD and miR-125b, miR-200c. Moreover, we didn't find the differences of miR-125b and miR-200c between CADM and non-CADM groups, and between CADM and typical DM groups either, the reason may be the small sample and the relatively homogeneous patients for our study, because most of the patients were CADM, the numbers of PM and typical DM patients were small.
Therapeutic schedule may respond the activity of disease to some extent in whole, however, we didn't find the differences of miR-125b and miR-200c between different therapeutic schedule groups, the reason may be the relative small sample and homogeneous patients (most patients had CADM), another reason may be no correlation between these miRNAs and disease activity.
There was two limitations for our study: the first is the relative small sample and homogeneous patients, which might explain no difference for the levels of miR-125b and miR-200c between different types of IIM groups, and between different therapeutic schedule groups; the second is we only tested one of antisynthetase antibodies (anti-JO-1antibody), and didn't test anti-MDA5 (melanoma differentiation associated gene 5) antibody because of capital shortage.
Despite of those limitations, miR-125b and miR-200c were first reported related with ILD-associated autoantibody (anti-JO-1), the marker of lung damage (SP-D), and positively related with the severity of ILD in DM/PM.
Conclusion
In a word, our results support that miR-125b and miR-200c are positively related with the damage and severity of ILD in DM/PM, and these miRNAs are important markers for clinical judgment of disease condition. This paper even provides evidence of target therapy for ILD in DM/PM in future. However, it is unknown about the detailed pathogenesis, which will be a direction for future study. Open Journal of Rheumatology and Autoimmune Diseases Supplement Figure S1 . The correlation between muscle enzymes and the severity of ILD. The difference of CPK was significant among three groups of severity for ILD (P = 0.0321， Kruskal-Wallis test), and the level in mild or non-ILD group was significantly higher than in moderate ILD group (P = 0.007, Mann Whitney test) ( Figure S1(a) ). The difference of LDH was not significant among three groups of severity for ILD (P = 0.7211 ， Kruskal-Wallis test) ( Figure S1(b) ).
